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Abstract 
Start-up firms are novel companies, looking for a validated business model. In this paper, we argue that start-ups can be managed 
more effectively and efficiently as a portfolio of projects, instead of using the classical functional organization. As new firms, 
start-ups must define and implement new products and services, develop new markets, stablish logistic chains, etc. As the 
business model is not completely validated, these firms need to implement “minimum viable solutions” (prototypes) to be tested 
in real markets without making huge expenses. We show that a project portfolio management approach allows start-up firms to 
develop quick and low cost solutions.  
We analyze the case study of DIMA 3D, a real Spanish start-up in the 3D printing sector. The firm has grown quickly during its 
two years of life, thanks to a pure project portfolio approach. The portfolio include projects related to new product and market 
development, product improvement, R&D, etc. By means of project portfolio management, the firm has gained flexibility and 
has developed organizational competences to give quick responses to the feedback received from the market. Human resources 
are engaged in several projects at the same time: One person can be the project manager in some projects and a team member in 
others. People are fully pointed to project deliverables. 
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1. Introduction 
Start-up firms are new companies that are still looking for a validated business model (Blank & Dorf, 2012). A 
new company is not necessarily a start-up, that is, start-up does not mean “young”, but uncertainty about the 
business model and about the success of the new products and services offered in the market. 
  According to the lean start-up philosophy by Ries (2011), in order to succeed with (usually) limited funds, start-
up firms should be able to develop low cost “minimum viable products (MVP)” (or services). The MVP will allow 
firms to receive feedback from real markets and adapt the business model to real data. 
Furthermore, when developing MVP´s and business models, start-up firms have to define and implement new 
products and new services, develop new markets, stablish logistic chains, look for financial resources, etc. 
In this paper, we suggest that a project-based organization can help start-ups when looking for a validated 
business model, because firms can be more efficient as the people are focused on deliverables, cost and time. Each 
family of products and services can be managed as a program of projects and each cycle of prototyping-market 
introduction-market feedback can be managed as a project within the portfolio. We show that the portfolio approach 
and the project culture foster innovation within the company. 
The links between innovation and project management have not been addressed wide enough in the literature. 
Keegan and Turner (2002) underlay that project management is usually focused on project control, and project 
control can stifle innovation, and therefore, new product development. Elonen and Artto (2003) and Cooper et al. 
(1998) highlight some of the problems when managing innovation and development projects in multi-project 
environments. Some of the most common problems are lack of commitment, unclear roles and responsibilities, 
inadequate information management and bad project oriented culture.  
In this paper we suggest that those problems can be overcome, so that a project portfolio approach can foster 
innovation. We show the case of DIMA 3D, a start-up firm in the 3D printing industry. It is a success story, as the 
company has grown and increased its turnover in only two years. The firm is organized as a portfolio of projects in a 
fully project based organization. Previous project management background of the shareholders and the people 
working in the company has been a key to success. 
The rest of the paper is organized as follows: First we describe some issues about the company and about the 
current innovative products and services they have introduced into de market. Then, we show how the firm is 
organized as a project based organization and we describe the portfolio of programs and projects. We finish with the 
main conclusions of the paper. 
2. The company and the portfolio of products 
2.1. The 3D Printing Industry 
3D printing is an “additive manufacturing” technology. There-dimensional objects are built from a 3D computer 
model by means of the addition of successive layers of material (for further explanations, see, for instance, 
http://en.wikipedia.org/wiki/3D_printing). The process is managed by a computer software that translates 3D 
information into a sequence of extruder movements. First 3D printers were developed in the 80’s by Charles Hull, 
co-founder of 3D Systems Corporation. Since then, the technologies have improved significantly: printing speed, 
quality of printed items, variety of materials, etc. First printers targeted industry applications; during the last years, 
domestic printers have burst into the market.  
The 3D printing sector is an emerging industry, a ground-breaking manufacturing technology that will change 
how designing, manufacturing and retailing will be done around the word (McKinsey & Company, 2013). The 
Wohlers report (Wohlers, 2014) estimates that 3D printing is now a three billion dollar industry and it is expected to 
reach $12.8 billion by 2018 and $21 billion by 2020. The economic implications are so strong because specific 
products can be designed and printed beyond the traditional mass production systems, affecting traditional logistics 
and supply chain paradigms (Ramirez & Lopez-Paredes, 2015). A PwC report (PwC, 2015), based on firm surveys, 
shows that, in U.S., 66.7 % of   manufacturing firms are adopting 3D printing in some way (experimenting, 
prototyping or producing final products); and more than 27 % of manufacturers plan to adopt the technology in less 
than 3 years. 
61 Javier Pajares et al. /  Procedia - Social and Behavioral Sciences  226 ( 2016 )  59 – 66 
DIMA 3D executives are aware of the quick growth of the sector, therefore they know they have to be 
particularly efficient when developing new products and introducing them into the market. 
2.2. DIMA 3D: Background and products portfolio 
DIMA 3D, S.L (Digital Manufacturing Ltd) is a firm that started up in November 2013. The General 
Headquarters of the firm is located in Valladolid, a middle-sized city in the north-west side of Spain. It is a firm 
devoted to manufacture 3D printers and to offer 3D printing added value services. 
DIMA 3D can be considered as a spin-off of Malpica S.L., a 2D printing services company with a long 
experience within the digital printing sector. Malpica people always knew clearly that the mission of the company 
was to “translate ideas into physical objects”.  For this reason, they were pioneers in introducing digital technologies 
inside the printing industry. And nowadays, they have also been pioneers to jump into the 3D world. 
When coming up with the idea of DIMA 3D, Malpica was strongly advised by the people of INSISOC (Social 
Systems Engineering Centre), a research institute of the University of Valladolid. INSISOC has been awarded as 
Excellence Research Institute by the Regional Government of Castile and Leon, and they are experts in corporate 
strategy, innovation management and project management.  
DIMA 3D headquarters is located at the Centre of Applied Technologies (CTTA) of the Scientific Park of the 
University of Valladolid (see figure 1). The mission of DIMA is to offer the market 3D printers and high 
technological added value services to companies. In particular, they manufacture and sell their own 3D printers, they 
manufacture Dimafix® -a product that eliminates warping in heated bed printers- and they are leaders in training and 
e-learning in 3D printing technologies. DIMA 3D is also strongly involved in developing 3D printing technologies 
around the concepts of “Internet of Everything” and “Industry 4.0”. 
Currently, DIMA 3D manufactures three different 3D printers fulfilling the needs of three different markets (see 
http://www.dima3d.com/en/ for more details): 
x DIMA 1000 is a 3D industrial printer for SME’s and professionals (architects, engineers, dentists, etc.). 
Compared to competitors in the same price range, DIMA 1000 series provides higher printing volume and 
speed, precision and finishing quality, and a high variety of printing materials (PLA, ABS, Nylon, PVA, HIPS, 
Laywood, Laybrick, Filaflex, Polipropilene, Polietilene, etc.). DIMA 1000 guarantees the fulfilment of all the 
EU regulations for compatibility and safety of this sort of machines, both for domestic and industrial use (CE 
Mark). DIMA 1000 series fills two market gaps not tackled by the competitors: professional users searching for 
low-cost versatile printing capabilities, and the education and training of 3D printing professionals (See figure 
2.a). 
x DIMA LT is the desktop 3D printer by DIMA 3D. Plug and Play system, it includes several improvements 
compared with their competitors, like metal parts that guaranties stability, higher quality of printed results, 
higher resolution and easy filament replacement (see figure 2.b). 
x DIMABOX is a new printer with dimensions between DIMA 1000 and DIMA LT. This printer is targeted for 
children training, as it integrates higher security levels and an external case isolating the machine from the 
environment when printing.  
 
 
Fig. 1. DIMA 3D R&D activities are located in the CTTA (Centre of Applied Technologies), University of Valladolid. 
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DIMA 3D also produces and markets Dimafix ® (see figure 2c). One of the most important problems when 
printing in heated beds platforms is warping: The first layer of material does not hold onto the printing platform, 
and therefore the piece gets deformed. Dimafix ® is an adhesive spay whose physical characteristics change with 
temperature (see http://dimafix.com/ for more details). Dimafix ® is the definitive solution to avoid warping. 
Once the customers taste the product, they will never “gamble” again with their pieces; they always use Dimafix 
®. Currently, the product is marketed in Europe and U.S., and the company is currently looking for resellers in 
other geographic areas. 
 
 
 
Fig 2. Company portfolio of products 
 
DIMA 3D is also leader in training and e-learning in 3D technologies. According to different reports, 3D 
technologies will demand a huge quantity of trained professionals during the next years. DIMA 3D offers both 
on-site workshops and e-learning courses of different expertise. The company has signed an agreement with the 
firm BPMSAT (www.bpmsat.com) in order to integrate their e-learning systems. 
And finally, DIMA 3D also offers to their customers “prototyping services”, that is, they advise, design and 
print new products requested by the clients. 
Currently, 7 persons work full time in DIMA 3D. All of them have engineering background (industrial, 
design, mechanical, electrical and telecommunications).  
Since it was stablished, the company has been strongly engaged in Research and Development Activities. In 
particular, the firm has research agreements with the universities of Valladolid, Cartagena and the Complutense 
of Madrid. DIMA is mainly engaged in researching new printing materials (new thermoplastics with improved 
characteristics) and new applications of 3D printing technologies to engineering, biotechnology, etc. 
DIMA 3D participates in the FABULOUS project, an initiative fostered by the European Commission in 
order to create a Future Internet (FI) “service ecosystem for 3D printing technologies, bringing together 
infrastructures and investors with startups and web entrepreneurs in the field of design, manufacturing, logistic 
and content-based services”. 
3. DIMA 3D as a project based organization 
3.1. The project based culture in DIMA 3D 
The Project Management culture is well rooted in DIMA 3D, and this project culture orientation is one of the 
most important key factors for the success of the project portfolio framework established in the company.  
Most of the people involved in DIMA 3D has been working in projects and they have been trained in project 
management methodologies. Furthermore, for advanced issues in project portfolio management, DIMA 3D has 
signed several agreements with the INSISOC Research Institute of the University of Valladolid. INSISOC also is 
the organizer of the Master in Project Management of the University of Valladolid, which was launched ten years 
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ago. More than 250 students have finished this program during the last terms. This Master in Project Management is 
a Registered Educational Program by IPMA. 
DIMA 3D has three main shareholders. Two of them have been involved in project management consultancy and 
education. They have got the project manager professional certification by the International Project Management 
Association (IPMA) with levels B and C, and they are members of AEIPRO, the Spanish partner of IPMA. They 
have been always very active in the development of the project management culture in Spain, organizing different 
conferences and meetings. 
The current CEO of DIMA 3D, a Telecommunications Engineer, has got the IPMA Level D certification and he 
was a student of the Master in Project Management in one of the first editions. He has a wide experience in 
managing projects and portfolios in the ICT sector in several companies, including innovation projects in a 
Technological Centre. 
Currently, beyond the CEO, there are 6 persons working full time in the company. They have strong background 
in Engineering (Mechanical, Electrical, Design, etc.). One of them is currently studying the Master in Project 
Management at the University of Valladolid, and all of them have been trained by INSISOC in the project 
management competences, methodologies and culture. 
Most of the companies embrace project, program and portfolio methodologies as an evolution from traditional 
functional organizations. First, they begin to introduce project management methodologies, then they move to a 
project based organization and finally, they include advanced frameworks linking projects and strategy, like project 
portfolio management.  
But the case of DIMA 3D is just the opposite, as the company has been set up as a “portfolio of projects and 
programs”, because of the project management culture of their shareholders. Indeed, DIMA 3D has only one 
“functional” department: The administrative department, responsible for invoicing, taxes, salaries payment and legal 
issues. The rest of the company is strictly organized by projects taskforce (see figure 3). 
The Shareholders Committee and the CEO are responsible for Portfolio Management issues related to corporate 
strategy and the alignment of projects and programs with strategy, that is, they decide what projects and programs 
should be done and they decide about the strategic importance of each project. 
 
 
 
 
Fig 3. DIMA 3D project based organization. 
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DIMA 3D is organized as a project portfolio with several programs and projects. However, one of the key issues 
here is that one person can work as a program or a project manager in one project but he/she can also be a project 
team member in another project. In other words, to be a project (program) manager or a project team member is not 
a “tittle” within the company, but a personal role to be developed and implemented for a particular person in one 
particular project o program.  
A project (or program manager) is the leader of the project, and he/she is the responsible for project scope, time, 
cost, etc. He or she is the leader of the project and this means that he or she has to do what needed to succeed in the 
project.  
To this aim, the project manager has to coordinate and lead a project team made up with experts in the 
engineering field concerning the project. In practice, as DIMA 3D is a small firm, project teams involve 2 or 3 
persons.  
The CEO of the company acts as a Portfolio Manager and is responsible for general coordination and scheduling 
of projects. The current CEO has stablished a weekly scheduling, so that all programs and projects have their own 
activity and working packages deadlines at the end of each week. Within a particular week, project managers have a 
high degree of freedom to organize themselves. As one person can work, at the same time, as leader in one project 
and team member in other, this weekly schedule helps everybody to accomplish objectives. The schedule, deadlines 
and responsibilities are remembered during the Monday meetings.  
As far as we have realized, no conflicts have appeared because of the “dual” role of people as leaders or team 
members. On the contrary, people try to perform at their best when playing as team member, as they know the 
importance of being efficient because they are also project managers in others projects. And “project managers” are 
also understanding with team members as they know precisely why deviations from planned schedule take place. 
3.2. DIMA 3D portfolio of projects: Looking for efficiency in a start-up company 
DIMA 3D is a start-up company in the sense explained in the introduction of this paper. This means that 
shareholders recognize that they are probably wrong with the products and services they plan to introduce in the 
market; the business model has to be checked by potential users. This means that the company needs to be very 
efficient in obtaining a minimum viable product. As far as we understand, the program and project orientation of the 
firm has been decisive in order to obtain this efficiency.  Organizing the company as a set of projects allows the 
people to focus on objectives, scope, time and cost. The cycle prototype-market introduction-market feedback-new 
prototype can be done at a minimum cost and time, because of the project approach. Each program is designed as a 
set of projects, and each project includes the feedback of the results by the market, so that the next project scope will 
include the feedback (continuous innovation).  
In table 1, we summarize the DIMA 3D current portfolio. New product development is the most important 
portfolio in the company. In practice, the current 3D printers offered by the company target three different market 
needs. DIMA 1000 is related to filing the current gap between industrial a domestic machines, so that professionals 
like architects, engineers, dentists, etc. could benefit from a big dimension machine at an affordable price. DIMA LT 
targets the market of people interested in 3D printing, in order to learn 3D technology and produce homemade 
pieces. And DIMABOX is focused on education and training, including primary and secondary school, and it is 
focused on high security standards for children. 
DIMAFIX® is a breaking product that allow users to eliminate warping, the nightmare in 3D heated bed printers. 
This program includes several projects in order to improve the product composition so that it could be also used in 
non-heated bed machines. Most of the improvements came from suggestions from our customers. 
DIMA 3D is also developing a resellers network. When a product is standardized and it is not a prototype (the 
business model has been stablished and proved in the market) then, it should be introduced and sold by means of the 
resellers network. The development of the net is a crucial program within DIMA 3D strategy. 
DIMA 3D is aware of the importance of 3D printing technologies in the next years. Therefore, there is a potential 
need of new professionals trained in the new technologies. For this reason, the firm has an active Educational and 
Learning program, where a wide range of courses are offered to the market: From introductory 35 hours courses to 
expert 250 hours programs. DIMA 3D has an agreement with BPMSAT, a company also located in the CTTA 
building in the Scientific Park of the University of Valladolid. BPMSAT has a strong expertise in e-learning 
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programs, so that, by means of the joint venture with DIMA 3D, they are developing new courses. DIMA 3D and 
BPMSAT also work together “by projects”, as BPMSAT has also developed a strong project based culture. The 
project manager of a particular project of this joint venture can be a person of DIMA 3D or BPMSAT, depending on 
the required expertise. 
The company is also aware of developing the new products that will be the main core business in the future. For 
this reason, DIMA 3D leads several projects to develop new materials and the company is engaged in several 
projects in biotechnology, new applications, etc. Most of these projects are run in collaboration with different 
universities and research centers as the Cartagena University, Complutense Unviversity (Madrid), University of 
Valladolid, etc., also in a project based environment and culture. 
Finally, the company also aware about the importance of communication in social networks, and there is a special 
program devoted to these activities 
 
Table 1. DIMA’s current project portfolio 
 
Program Group Programs Projects 
New products: Machines DIMA 1000 
DIMA LT 
DIMA BOX 
….. 
Prototyping 
First introduction to market 
New prototype including market feedback 
Marketing 
New product: Adhesives against 
warping 
DIMAFIX® Prototyping, I+D projects 
DIMAFIX® improvements. Several projects. 
Marketing Development of a net of sellers 
DIMAFIX 
A project for each geographical area 
Education and Learning Development of learning 
programs 
Learning program 1 
…… 
Learning program x 
New research and development New thermoplastic materials 
New areas of research 
One project per material 
 
Biotechnology, medicine, etc 
Corporate communication Communication Web page 
Blog 
Media 
Social Networks 
  
 
4. Conclusions 
In this paper, we show that a technological start-up firm can be organized as a portfolio of projects in a project 
based organization. In a start-up firm, the business model is being validated by the market, so it is necessary to be 
very efficient when introducing new “minimum viable products” (and services) into de market.  
We have explained the case of DIMA 3D, a start-up firm in the 3D printing sector. The project based 
organization in DIMA 3D has been a key factor to succeed, as it has allowed the company to develop the different 
versions of their products at a minimum expense and in a minimum time. Project managers are fully committed to 
the fulfilment of projects scope, time and cost, because they have a strong background in project management 
competences and methodologies. 
Corporate strategy is clearly implemented by means of programs and projects. A person can be the project 
manager in one project and a project team member in other. This way or organizing has allowed high efficiency in a 
small firm. Project teams are made up of 2 or 3 people.  
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In the case of DIMA 3D, innovation and project management are close together rowing in the same direction, 
overcoming some of the limitations suggested by Keegan and Turner (2002). Probably, the reason of the success is 
the previous background of shareholders and of all the people in the project management culture. Shareholders have 
been involved in project management consultancy and training activities and most of the people working in the 
company have been trained in project management competences. Probably, DIMA’s performance could not be 
replicated in firms without previous project management skills. 
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